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METHODS

ABSTRACT
Three-dimensional modeling of physical objects has become
increasingly applicable in the ﬁeld of geology. A digital collection of
samples is important to have in the event of physical loss, as a means to
communicate among scientists in reference to a particular sample, to aid
in the preservation of original samples, and is particularly relevant in
today’s pandemic. Digital models allow for the option of remote learning
for students and stops the need for the sharing of physical samples. It
also increases accessibility of samples. The problem of generating a 3D
model of an object has already been solved; this research focuses on
maximizing the eﬃciency of this process. This process involved taking
varying numbers of photos of a sample on three axes of rotation, at
three angles of the camera lens. The photos were processed in Adobe
Photoshop and imported into Agisoft Metashape Pro to produce the 3D
models. For this experiment, four models were built using 432 photos,
216 photos, 108 photos, and 54 photos, with 216 photos yielding the best
results. The computers available for this research supported only this
medium resolution, however the best quality model would require a
faster computer to process in a reasonable time.

The goal of our study was to optimize 3D model production of rock and
fossil samples using diﬀerent-sized photosets, while taking into account the
total time it took to build each model, and ensuring the model is viable for
use in lab applications.

Figure 5. Graph
showing the
resolution of the
model, with the
number of
triangles in blue
and the number
of vertices in
orange, which
represent the
number of faces
and points on the
model. Anything
past 216 photos,
does not show a
drastic diﬀerence
in resolution.

Photos: This study uses the process of generating 3D digital models via
diﬀerent size photosets of the same sample in order to optimize
resolution. The sample was placed on a turntable in front of a black
cloth backdrop and rotated around 360º while 48 photos were taken.
The sample was rotated on three diﬀerent axes of rotation, and photos
were taken at three diﬀerent angles of the camera lens: 0º, 30º, and 50º,
producing a total of 432 photos. The photoset was subsampled into 216
photos, 108 photos, and 54 photos.
Adobe Photoshop: Each photoset was then imported into Adobe
Photoshop in order to delete the background and select the areas in
focus. These functions were then automated to each photoset through
the batch function.
Agisoft Metashape Pro: These photos were then ran through Agisoft
Metashape Pro, which determines the orientation of the photos with
respect to the sample, builds a dense cloud, the mesh, and the texture
to generate the ﬁnal model.
Each of these steps were timed.
Figure 3. Using Adobe
Photoshop to delete the
background and selecting
the parts of the image in
focus.
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Figure 6. Total time commitment. There is a clear incentive to use less photos.
Figure 1. A highly
textured Asteria seastar
used by Dr. Jackie
Wittmer Malinowski in
her Invertebrate
Paleontology class at
SUNY Geneseo. This is
the quality seen in an
eﬀective and ideal
model.

CONCLUSIONS
Digital 3D modeling certainly has a role in making education safer and
more accessible, while also preserving valuable samples. The optimal
Figure 4. Each of the steps in Agisoft used to build the models.

in this experiment, utilized the photoset having 216 photos. An increase
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Figure 2. Diﬀerent angles of the camera lens used to take the photos.

If a model was created using a
photoset with twice the number
of photos, it took about twice as
long to create through every
process. The highest quality
model was not the largest
photoset of 432 photos, but the
second largest, having 216 photos,
which may be attributed to the
modeling softwares capabilities.
The models produced using 108
and 54 photos were essentially
unusable.

model produced for a highly textured specimen, such as the seastar, used
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in computer power would be needed to eﬀectively build higher resolution
models in a reasonable amount of time.
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Figure 5. Final models using each photoset; a.
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